INTRODUCTION
Hepatitis B surface antigen (HBsAg) has been reported in saliva (Ward et al. 1972; Orga, 1973; Heathcote, Cameron & Dane, 1974; Villarejos et al. 1974; Kistler, Sonnabend & Krech, 1973; Irwin et al. 1975; Feinman et al. 1975) and it has been suggested that this secretion may be a vehicle for viral hepatitis, type B transmission. Three studies have reported the transmission of viral hepatitis, type B to a human (MacQuarrie, Forghani & Wolochow, 1974) , gibbons (Bancroft et al. 1977) and chimpanzees (Alter et al. 1977) after subcutaneous or intravenous injections of saliva containing HBsAg. One of the studies also attempted to transmit type B hepatitis by nasal and oral exposure of gibbons with saliva containing HBsAg, but failed (Bancroft et al. 1977) . The role of saliva in the transmission of type B hepatitis to humans by oral exposure has not been determined. We have completed a study that reports a lack of transmission of type B hepatitis to humans after oral exposure to HBsAg-positive saliva.
METHODS
Twelve rural Minnesota grade school and junior high school students had exposures to HBsAg-positive saliva via musical instruments during the 2 weeks before the onset of clinical viral hepatitis, type B in their music teacher. Seven of the students played flute, two played saxophone, one played trumpet and two majorettes used whistles. Each of the students had at least one occasion during the 2-week period where the teacher played the student's instrument for demonstration purposes. He then returned it without cleaning or disinfecting it and the student played it. Upon visual inspection, saliva was present on mouth pieces of instruments on each occasion; however, the amount was not measured.
The music teacher had a possible exposure to type B hepatitis while residing in another community 3 months before onset of symptoms. His serum and saliva were positive for HBsAg at the time of illness by radioimmunoassay (Austria II, Abbott Laboratories). The radioimmunoassay ratios for the serum and saliva were 60-32 and 11-51 respectively. The serum was also positive for hepatitis e antigen (HBeAg) when tested by rheophoresis. The saliva had a trace (minimal response) of occult blood (Labstix; Ames Company). The teacher reported occasional bleeding from the lips after extended playing of instruments. It was determined that bleeding occurred on at least two occasions when student instruments were played.
The 12 exposed students and 18 students who served as age and sex matched controls were tested for HBsAg and anti-HBs at 2 weeks, 8 weeks and 6 months after the onset of the teacher's case (anti-HBs tested by AUSAB, Abbott Laboratories).
RESULTS
All students were negative for HBsAg and anti-HBs on all dates tested and none reported illness during that time suggestive of viral hepatitis.
DISCUSSION
It has been previously suggested that transmission of type B hepatitis might occur as a result of oral contact with HBsAg-positive saliva (Ward et al. 1972; Orga, 1973; Heathcote et al. 1974; Villarejos et al. 1974; Kistler et al. 1973; Irwin et al. 1975; Feinman et al. 1975) . However, our data obtained from the 12 students orally exposed to HBsAg-positive saliva indicate that the oral transmission of viral hepatitis, type B from direct or fomites contact is unlikely. Possible explanations for the lack of viral hepatitis, type B transmission in this situation include an absence of HBsAg in the saliva of the music teacher at the time of the lessons, the low infectivity of the HBsAg-positive saliva or the relationship to the mode of transmission. HBsAg usually is found in blood several weeks before the onset of clinical illness (W.H.O., 1977) . It is most probable that the music teacher had HBsAg in his saliva in the 2 weeks before his onset. There was no attempt made to clean or disinfect the musical instruments between use by the students and the teacher; therefore, it appears the low infectivity of the teacher's saliva was responsible for the lack of transmission.
The music teacher's serum was positive for HBeAg and the saliva had a trace of occult blood at the time of testing. On at least two occasions, the teacher reported bleeding from the lips during music lessons. The titre of HBsAg is higher in serum when it is HBeAg-positive (Trepo et al. 1976; Gerin, Ford & Purcell, 1975) . It has also been stated that HBsAg is most frequently found in saliva in the presence of occult blood and increasing titre of antigen in serum (Bancroft et al. 1977) . However, the infectivity of a secretion cannot be determined by the presence of HBsAg since most of this antigen is associated with subviral particles of defective viral particles (Gerin et al. 1975; Purcell & Gerin, 1975) .
The failure of saliva to infect the students may also be related to the mode of transmission. Bancroft et al. (1977) found when using the same HBsAg-positive saliva inoculum, gibbons could be infected by subcutaneous administration and not by intranasal or intraoral routes.
The students probably experienced the maximum possible oral exposure from direct or fomites contact, since there was no cleaning of the musical instruments between use by the students and teacher. Based on these results, transmission of viral hepatitis, type B by oral contact with fomites is unlikely.
